HYBRID WIRED/WIRELESS VIDEO SURVEILLANCE SYSTEM 



Field of Invention 

This invention relates to closed circuit television (CCTV) observation 
5 systems. In particular, this invention relates to a CCTV system integrating a plurality 
of video cameras, at least one of which is a wireless camera, into a video monitor for 
closed circuit television surveillance of a premises or other location. 

Background of the Invention 

CCTV observation systems are utilized by businesses, homeowners, 
10 institutions and others for the purpose of providing surveillance and security. These 
systems comprise video monitors receiving video signals from various types of video 
cameras. A typical CCTV observation system includes one or more video monitors, 
to each of which may be connected one or more video cameras. 

In a wired CCTV system, the video cameras are connected by a cable 
15 to the monitor(s) or to an intervening device such as a switcher or multiplexer. The 
monitor of a CCTV system may provide an input for a single camera or several inputs 
(channels) for connecting several cameras. In the case of a multiple-chaimel system 
the monitor may incorporate a switcher to alternate the video feed between the various 
fU cameras, or may incorporate a device which allows the images of a plurality of 

^ 20 cameras to be viewed on the monitor simultaneously, such as a "quad splitter" which 

p multiplexes video feeds from multiple cameras and divides the viewing field of the 

monitor into a comparable number of smaller segments, each of which displays the 
video feed from a different camera. Up to four separate viewing segments have 
typically been provided in such systems. 

25 Typically the installation of a wired CCTV observation system requires 

locating the video cameras in the desired positions and running a video cable to the 
desired monitor location (for example a security kiosk), or to a video processing 
device which is in tum coupled to the monitor. Where there is a clear path for the 
cable, such as in the case of a building under construction or where a drop ceiling is 

30 available, the CCTV observation system is installed relatively easily by a skilled 
technician and occasionally may be installed by the end user. 

However, should the installation location not have a readily available 
path for the video cable, this task becomes considerably more difficult. Often one or 
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more video cameras must be moved to a less advantageous location (from the 
surveillance perspective) in order to provide a path for the video cable. In such cases, 
considerable time and expense may be involved in relocating cameras and fishing 
wires through finished structvires, or the field of surveillance may be substantially 
compromised and the security benefits of the system thereby considerably reduced. 

Wireless observation systems are also knov^n, which consist of either a 
monitor incorporating a wireless receiver, or an extemal wireless receiver connected 
to a wired system monitor. These monitors and receivers may be either single channel 
or multi-channel, and receive an rf signal (either digital or analogue) representing the 
video image received by the wireless video camera at any particular point in time. 
This allows for real time observation of the field of view of the camera(s) on the 
monitor. However, because the video signal is very data intensive, in order to provide 
real time surveillance in a wireless system the resolution of the image on the monitor 
is significantly lower than that of a wired system. 

Conventional wireless CCTV observation systems do not provide 
connections for wired cameras. As a result, the higher resolution end performance 
available from wired cameras is not available in wireless CCTV surveillance systems. 
Moreover, wireless observation systems do not provide simultaneous multiple-field 
observation such as is available in wired CCTV systems incorporating a quad splitter. 

The present invention overcomes these disadvantages by providing a 
CCTV observation system which accommodates a video feed from one or more 
wireless camera/transmitters to a single monitor which incorporates one or more 
wireless receivers and also provides inputs for wired cameras. Li the preferred 
embodiment, the one or more wireless receivers are implemented into a multi-channel 
monitor, so that the user may elect to utilize either wired or wireless cameras, 
depending upon the user's surveillance requirements and the availability of cable 
pathways at the installation location. 

In the preferred embodiment the system of the invention utilizes a 
wireless communications data link, preferably in the 2.4 GHz frequency range, in 
conjunction with wired camera channels. The system of the invention may thus be 
easily adapted to installation situations where using only wired cameras is impractical, 
due to installation limitations, and using only wireless cameras is unsuitable because 
of the lesser resolution provided thereby. In the system of the invention installers and 
end users may select either wireless or wired cameras, as dictated by the 
circumstances of the installation. 



In the preferred embodiment of the invention, the system of the 
invention provides a multi-channel monitor with an integrated signal splitter (e.g. 
quad splitter) and a wireless receiver. According to this embodiment, the signal from 
one or more wireless cameras may be received by the monitor and displayed on one of 
the monitor channels in both the single channel and quad mode. The invention further 
accommodates systems which incorporate multiple video receivers and/or multi- 
channel receivers, such that wireless signals may be received and viewed 
simultaneously on additional channels. 

The present invention thus provides a closed circuit television observation 
system, comprising at least one wired video camera and at least one wireless video 
camera, at least one monitor having a plurality of chaimels, and at least one video port 
coupled to at least one channel for connection to the wired video camera, and a 
wireless receiver having at least one channel for receiving a video signal from the 
wireless video camera. 

Brief Description of the Drawings 

In drawings which illustrate by way of example only preferred 
embodiments of the invention. 

Figures la and lb are front and rear schematic views, respectively, of a 
hybrid wired/wireless CCTV observation system according to the invention, 

Figures 2a and 2b are front and rear schematic views, respectively, of a 
four-channel system of the invention with sequential switching between video 
cameras. 

Figures 3 a and 3b are front and rear schematic views, respectively, of a 
four-charmel system of the invention incorporating a quad splitter, and 

Figures 4a and 4b are front and rear schematic views, respectively, of a 
fiirther four-channel system of the invention incorporating a quad splitter . 

Detailed Description of the Invention 

Figure 1 illustrates an embodiment of the invention utilizing a single- 
channel monitor 10 incorporating a two- or four-channel wireless receiver 20. A wired 
camera 2 may be connected to the monitor 10 through the video port 12 and optional 
audio port 13. When a video cable is connected to the video port 12, the camera select 
switch 15 is switched to the 'wired' position to disconnect the wireless receiver 20 
from the video feed, and the monitor 10 displays an image representing the field of 



view of the camera 2. Alternatively, with the camera select switch 15 in the 'wireless' 
position the wireless receiver 20 is coupled to the video feed, and the monitor 10 
displays an image representing the field of view of a selected wireless camera 4. 

In one embodiment the wireless camera 4 is selected by externally 
5 accessible switch 22, which controls a tuner in the receiver 20. Each wireless camera 
4 is assigned a frequency within the bandwidth of the receiver 20, and the position of 
the switch 22 determines the frequency to which the receiver is tuned for the video 
feed to the monitor 10. In this embodiment the monitor provides a single viewing 
segment, for the wired camera 2 or the selected one of the wireless cameras 4. In a 
1 0 fiirther embodiment the receiver contains an internal sequencing switch (not shown) 
which sequences through the wireless channels to sequentially display the images 
from different cameras 4 on the monitor 10. 

Figure 2 illustrates an embodiment of the invention utilizing a four- 
2 channel monitor 30 with sequential switching between channels. Each channel may 

Ul 15 accommodate either a wired camera 2 or a wireless camera 4 through video ports 32 

LP 

and optional audio ports 33. In this embodiment the monitor 30 displays a single 
ry image corresponding to one of the cameras 2 or 4, selected by camera select switches 

25 and receiver switch 22, or alternatively by an intemal sequencing switch (not 
shown) which sequences through the wired and wireless channels to sequentially 
20 display the images from* different cameras 2 and 4 on the monitor 30. 
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Figure 3 illustrates an embodiment of the invention utilizing a four- 
channel monitor 40, with an integrated quad splitter 48 which divides the display into 
four segments, each corresponding to a channel of the monitor 40. The monitor 40 
accommodates three wired cameras 2 and comprises a single-chaimel wireless 
25 receiver 24 which receives an image from a wireless camera 4. The monitor 40 display 
thus incorporates four separate images, divided as shovra in Figure 3 a, to thus 
simultaneously provide multiple surveillance fields. 

In the embodiment of Figure 3 the wireless receiver 24 may 
alternatively be provided with multiple channels (frequencies) for receiving signals 

30 from multiple wireless video cameras 4, and the wireless camera 4 displayed on the 
monitor 40 is selected by a tuner switch or an intemal sequencing switch (not shown) 
as in the previous embodiments. Each wireless camera 4 is assigned a frequency 
within the bandwidth of the receiver 20, and the position of the tuner switch 
determines the frequency to which the receiver is tuned for the video feed to the 

35 monitor 10. The video image from the selected wireless camera 4 is displayed in the 
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monitor segment corresponding to the wireless channel, and the receiver 24 may 
sequence through the wireless cameras 4, displaying a real-time or intermittent video 
image from each wireless camera 4 in tum in the monitor segment corresponding to 
the wireless channel. 

Figure 4 illustrates a further embodiment of the invention utilizing a 
four-channel monitor 50 having video ports 52 and optional audio ports 53, with an 
integrated quad splitter 48 to divide the display into four segments, each 
corresponding to a channel of the monitor 50. The monitor 50 accommodates two 
wired cameras 2 and comprises a two-channel wireless receiver 24 which receives 
images from up to two wireless cameras 4. The monitor 50 display thus incorporates 
four separate images, segmented as shown in Figure 4a, to thus simultaneously 
provide multiple surveillance fields. 

In the quad splitter embodiments the video image from each selected 
wireless camera 4 is displayed in the monitor segment corresponding to the wireless 
channel to which the receiver 24 is connected, and the receiver 24 may sequence 
through the wireless cameras 4 to display a real-time video image from each wireless 
camera 4 in tum. 

In these embodiments a wireless video signal receiver/multiplexer (not 
shown) which accommodates up to four wireless video cameras may be utilized in 
conjunction with the wired camera channels, so long as the wireless channel 
frequencies do not interfere with the wireless channel frequency or frequencies of the 
wireless receiver integrated into the monitor. Also, a plurality of single-channel 
wireless receivers may be used instead of a multi-channel wireless receiver 24. 

Thus, a video surveillance system according to the invention may 
incorporate different combinations of wired cameras 2 and wireless cameras 4. In the 
case of wireless monitor channels the invention may sequence through real-time video 
images generated by the various wireless cameras 4, while providing a display of 
multiple camera segments, so that by a combination of screen splitting and camera 
sequencing a single monitor can be used to efficiently monitor cameras 2, 4 in many 
different positions, either in real-time or intermittently through known video sampling 
and storage techniques. 

Each of the described embodiments may be implemented with a "video 
grabber" card 60 (shown in Figures 3 and 4), which outputs the video image displayed 
on the monitor through universal serial bus (USB) port 62 and a USB cable, or any 



other compatible interface, to a processing appliance such as a personal computer (not 
shown). The computer may be programmed in known fashion to detect motion within 
one or more of the images, and in response thereto initiate a dial-up procedure to call a 
contact person or connect the video feed to a monitor at a remote location, actuate an 
alarm (either local or remotely monitored, or both), and record the displayed images 
(either continuously or intermittently) for a selected duration following the event 
recorded by the computer. 

Although various preferred embodiments of the present invention have 
been described herein in detail, it will be appreciated by those skilled in the art, that 
variations may be made thereto without departing from the spirit of the invention or 
the scope of the appended claims. 



